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One of the most important challenges confronting laser-driven capsule implosion experiments will be a
guantitative evaluation of the implosion dynamics. Since these experiments will encounter extreme conditions of
pressure and temperature, establishing robust, sensitive diagnostics will be difficult. Radiochemical signatures
provide insight into material mixing and laser drive asymmetry and complement x-ray and other nuclear
diagnostics, since the relevant nuclear reactions sample core implosion conditions directly. Simulations of an
ignition double shell target indicate that several experimentally accessible isomeric ratios will be suitable

monitors of mix. (Unclassified)
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Conclusions

The generally acknowledged importance of material
mix as a degradation mechanism for ignition capsules
motivates the search for reliable diagnostic
techniques that will quantify this effect. Since the
effects of the mixed material on the implosion
dynamics are indirect, straightforward x-ray or
neutron imaging will have difficulty discriminating
the mix contributions from other degradation modes
such as x-ray flux asymmetry. Hence, the
development of nuclear diagnostics that directly
sample the core conditions near the time of peak burn
might prove to be the most effective approach.
Indeed, the recent development of D*He-proton
spectroscopy as a mix diagnostic supports this view.
The use of radiochemical tracers introduced near the
fuel core represents another such nuclear diagnostic,
since an appropriate choice of reaction products will
provide information about the imploding core at
precisely the times when the effects of mix are most
important. Furthermore, different types of nuclear
reactions may be chosen to sample different spatial
regions.

This approach has been demonstrated above in the
case of alpha- and deuteron-induced reactions. These
choices are differentially sensitive to the immediate
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core region and the surrounding shell material, thus
providing important, quantitative information about
the implosion conditions. Of course other reaction
types might be useful, such as neutron mediated
reactions like (n,2n) or (n,y) interactions. These
neutrons would sample all of the dense remaining
material due to their very long interaction ranges.
Future work will be devoted to the development of
suitable reaction sets for this class of reactions.
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